Supporting documentation for not approving ISO 19763 proposal

Mark Riggle,  rigglem@mindspring.com
Editor comment by Masaharu Obayashi
The ISO 19763 proposal is a very complex view of metadata.   Its approach is based on the IRDS (Information Resource Dictionary System) standard with some additions for specialized metadata modeling.   The proposal is based on using a MOF  (Meta Object Facility) implementation technology whereas the IRDS was based on an implementation of database technology.   The MOF can be considered as just an interface specification for an object-oriented database (see note A).

(Editor comment)

The ISO 19763 is only handling metadata concerning packaged components which may be expressed by MOF, UML, XML, and so on.  The IRDS standard specifies the structure of repository including meta-layer crossings. 

However, the 19763 specifies only the structure of metadata registry and do not specify the repository structure such as IRDS. 

The MOF is a standard of specifying the repository. In that sense, the MOF is corresponding to the IDRS except handling meta-layer crossings.

The 19763-2 Core Model is described as a metamodel for specifying the registry metadata. And the registering target contents are only handled as a kind of component. It is user responsibility to identify the difference among registered components.

Also, specifying precise semantic of meta-layer crossing is out of scope in the 19763. But, we need classify the registered components for finding the objective artifact. 

So, we distinguish the upper component (model) and lower component with association types. 

One of the association types, “abstract syntax-expression” based on the MOF, is related to meta-layer crossings. 

It is needed to get upper model information about lower component on some use cases. The OMG is developing many domain specific UML profiles, we have to know which profile is used to describe a particular lower component model. 

The 19763-2 provides the classification mechanism based on 11179 and “meaning-triangle” as a registry. The notion of such as “modelsign”, “modelconcept”, “modelinstances” is useful to classify components. Also, association-type is needed to define the relationship among the components.
The IRDS approach for metadata modeling explicitly models metalayer crossings.  The representation for any level is the same and the connections across meta-layers are modeled as additional links.  The interpretation of some class or object depends on the metalayer it is instanced in.   
The designer and user of a IRDS system has huge flexibility in defining behaviors and control of those classes and instances across meta-layers.  
This flexibility however comes at a huge cost of complexity.    That complexity has made IRDS a relatively unused specification.   
The additions the ISO 19763 proposal makes to IRDS approach will be discussed later on.

(Editor comment)

In the document, the Annex D provides the metamodel of Level Pair as INFORMATIVE derived from IRDS as you mentioned. It is very simple and provides only overview, we must define the more detail semantics if needed. 

However, it is very complex and difficult to specify general specification as you pointed out. This topic is completely out of scope of the 19763. 

For instance, HL7 artifacts registry is a good example as a candidate target. The methodology metamodel called HDF (Healthcare Development Framework) and RIM (Reference Information Model) has been developed, and each healthcare domain model called DMIM (Domain Message Information Model) and RMIM (Refined Message Information Model) should be created under governing of HDF and RIM. The whole of the specification in HL7 is very large, however, it is highly systematically developed. For developing the HL7 registry using the 19763, we need define the 19763 profile which species how to register the HL7 artifacts. It is not so hard work.Then, we can get completely consistent registry.

The main purpose of the 19763 is to achieve the sharing common and useful modeling artifacts. (HL7 artifacts is one of examples)

This view of modeling metadata is substantially different than say the OMG.   Meta-levels are not crossed in usual modeling with a MOF approach, called the MOF stack.   This greatly simplifies Metamodeling and its implementation.   See additional comments on compatibility.

(Editor comment)

The 19763 Core model is located at the MOF stack as a metamodel conforming to MOF.

Any other metamodels described using MOF are also placed at the MOF stack independently. From the 19763 view point, those metamodels are only referred as components defined by MOF and UML. In inverse, from the other metamodel view, there is no dependence to the 19763 metamodel. 

Because the 19763 proposal is based on the IRDS approach of meta-layers and the additions made in the proposal are not very clear in their use and functionality, a minimum requirement would be a working implementation showing its usefulness at solving significant problems that simpler approaches cannot solve well.   Even then however, because of its complexity, other standards should not be dependent upon it such as ISO 11179-3.  Formulations of rules that cannot fit into a direct MOF stack need careful consideration.   The parts of the proposal that do not cross meta-levels  may perhaps be reformulated to exist within the normal MOF stack.  

(Editor comment)

The complexity on the issue comes from the difficulty of formalizing the modeling methodology and artifacts produced with the activities based on the methodology. There are many granularity on the target model artifact as a component. Also, usually the component consists of many other components and uses the upper model such as metamodel or pattern.
A framework based on the IRDS Metamodeling philosophy may be far too complex for the derived benefit and meet the same fate as IRDS.   Can the proposal be adjusted to fit in the MOF stack?  I think most of the functionality desired by the framework can be accommodated in the MOF stack.  Details are in Note B.
(Editor Comment)

In the 19763-2, the metamodel in clause 4 is only normative, the Level Pair metamodel in Annex D is informative as mentioned above.

A great deal of the framework is vague and lacking in specificity for semantics.  For example, classes are subtyped across meta-levels, what does this mean exactly.   It would seem that to approve the proposal, one should understand the detail models well enough to:

· Implement them

· Know how it would be used for solving problems

· Find it useful where a non-metalevel crossing system would not be

(Editor Comment)

About 1st point, the 19763 does not concern the implementation, only provides a conceptual level model. However, we would add the section about interoperability and some sentences in conformance section. 

Anyway, we would discuss the implementation issue if necessary. Currently, we have been developing XML schemas and prototyping using ebXML registry and repository.

Such thing are useful to determine and verify the detail specification.

About the second and third points above, we must refine the document according to the suggestion.

MMF and MOF Architecture 

Because the 19763 proposal is formulating the metalevels explicitly within the models and it is based on a MOF implementation, I believe its architecture can be shown in the following diagram.   The M2 and M1 layers here are labeled virtual since they are not really part of the MOF stack; they are implemented as instances in MOF at the M3 layer and tracked accordingly in the MMF model.   The MMF core is repeated at M4 and M3 since (I believe) the MMF-core model also is in the level pairs, thus every thing must be modeled as MOF instances (starting at M3).
(Editor Comment)

As mentioned above, the MOF stack in the MMF and the one in the other should be placed independently.
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Note that the usual MOF stack would be 
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In the MOF stack, the meanings and behaviors of the objects at M1 are completely and well defined.  The meaning and access to M1 artifacts in the MMF framework would need similar specification, in addition to the M2 virtual layer.

This shows the introduced complexity and what additional needs to be specified in the MMF.   Keeping the MOF instance access semantics to give access to the virtual M1 level in the MMF  would be a horribly complex structure.   It needs layers of interpretation.   In fact without those specifications for a rational object access in the virtual M1, there is no specification.

This level complexity is why the IRDS architecture is considered too complex and remains unused.
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Use case for MMF Architecture (by editor)
Compatibility comment

Because the MMF framework pushes the actual metamodels at the M2 level (CWM, ODM, 11179-3, etc) to a virtual modeled level, there is a fundamental incompatibility with a repository using the usual OMG stack.   There cannot be references crossing the repositories that are useful unless a virtual semantic layer is put on the MMF.  Again, a huge complication and a need for complete specification.

Note B

  To be supplied later

Note A 

MOF description

MOF is designed as a modeling language for metamodels. As a modeling language, it has the abstractions to model with - classes, attributes, associations between classes, and packages.  There is an analogy in SQL.  SQL has a Data Definition Language (DDL) to define tables, columns and keys. MOF provides a richer set of abstraction however. 

MOF is good for a metamodel repository definition because it has semantics of instances of those metamodels. It defines how the metamodels are populated. Again the analogy for SQL is those defined tables have a precise semantics for their instances (rows) so that the data can be extracted and manipulated. 

MOF also has a standard way of finding the definitions of the classes, attributes, etc. The analogy for SQL would be the use of ODBC to get the database design (metadata of tables, columns, etc).

So for example, the ISO 11179-3 metamodel can be defined in MOF (with modifications to ISO 11179-3). Instances of that metamodel can be populated in a MOF repository. For example, the 11179-3 model has a class called "DataElement" and it may have an instance called "CustomerName" that corresponds to some system data element.  The MOF specifies how that class is defined and its instances populated and read. 

It is because it specifies how instances of (meta)models are defined (analogous to  rows in a DB), MOF is useful for metamodels.  It is not UML, UML does not and cannot define how instances at the object level are treated in a precise way. It is meant to abstract out that detail from designs so that UML can model multiple languages with differing object models. MOF can be considered as giving a precise meaning to the object level (instances) of the metamodel.

To try to prevent confusion when talking about metadata, the OMG gives layer numbers preceded by the letter M. The higher the number, the higher in the metalevel stack lies the layer. The M(x+1) layer is the metalayer for Mx. It often does not go more than 4 deep. The layer example, with an SQL counterpart is:

	MOF based
	SQL

	M3 - the MOF language 
	SQL DDL language definition

	M2 - ISO 11179 metamodel defined 
	Customer table, sales table defined in DDL

	M1 - instances of model,
CustomerName data element
	customer instance in row.

	M0 - system with data element 
	the customer


To make the comparison a little clearer, assume the SQL is used to model metadata, say we need a table of dataElements for our various systems.

	MOF based
	SQL

	M3 - the MOF language 
	SQL DDL language definition

	M2 - ISO 11179 metamodel defined 
	DataElement table defined in DDL

	M1 - instances of model,
CustomerName data element
	A data element like customerName instance in row.

	M0 - system with data element 
	system with data element


The semantics of how instances are manipulated in the MOF down the stack are well defined (just as they are in SQL). The next layer down (except for M0) is composed of an instance of only one thing from its metalevel.   The semantics of instances can also be given an object model. That model is used to give a context of the APIs that MOF defines.  It is not correct to combine the semantics model and the abstract syntax model and make extensions to the total with additional connections between them and think it is a simple, well defined extension to MOF.  The MOF stack requires that there be no metalevel crossing other than instances. MOF is designed to be extensible within that restriction. It can be pretty straightforward, but the need is to have a fairly simple core that is clear.
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